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(Wirth Ptate 20) 


Students of our Hydnaceae have frequently emphasized the need 
of more complete field notes upon our American species. Banker, 
in his revision of the North American Hydnaceae, speaks repeat- 
edly of the lack of definite field notes in regard to our species and 
the resultant uncertainty in regard to the status of some of them. 

As a rule our species are quite rare, Banker for example having 
been able in six years careful watching to find but two specimens 
of Sarcodon imbricatus. In my collecting grounds at Asheville, 
North Carolina, on the contrary, they occur at times in abundance, 
giving ample opportunity for study. Some of my observations 
made there upon the scaly species of Hydnaceae seem to explain 
some of the difficulties with this group and for that reason to merit 
publication. 

The most abundant Asheville species is the one commonly re- 
ferred to Sarcodon imbricatus (L.) Karst., though considered by 
some rather Sarcodon subsquamosus. This was regularly found 
in August and early September, and aside from the growth changes 
mentioned below, was quite constant. Its appearance is well 
shown in Fig. 1. The fleshy pileus was light-grayish-brown to 
dark-brown, with conspicuous, superficial, floccose scales which 
were larger and more prominent at the center. Along with this 
typical form were found also other forms which from the circum- 


stances of their growth were taken for older forms of the same 
[Mycotocia for September (16: 203-254) was issued September 15, 1924] 
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species. These were, however, so different in their appearance 
that Lloyd, who saw photographs and specimens, did not think it 
possible that they could belong to the same species. It became evi- 
dent that it would be of value to determine the growth changes of 
the species in order to fix the status of these aberrant forms. 

The following season a group of three plants was selected for 
study. They were in the woods very close to my laboratory so 
that they could be marked and visited at frequent intervals. The 
three plants were typical, and with a slight difference in the length 
of the stipe were practically alike. 

One of these plants was collected and photographed with the re- 
sult shown in Fig. 1. The other two were left undisturbed and 
visited at intervals of two or three days throughout their growing 
season. The period of growth proved longer than had been an- 
ticipated, being about three weeks before the cycle of growth was 
completed. During this time the remaining plants changed so as 
to be almost unrecognizable. The scales soon disappeared. This 
had been anticipated, as they are clearly superficial, and can easily 
be removed without serious injury to the surface of the cap. - Ten 
days removed the last traces of the scales in the two plants ob- 
served, though it developed later that in rainy weather they are lost 
more quickly. Along with this change a second change was taking 
place in the teeth. In the young plant these were from one to ten 
mm. long, exactly as Banker describes them. With age they be- 
came much longer and coarser, reaching, at the end, a length of 25 
mm., giving the plants a very shaggy appearance. A third change 
was entirely unexpected. It will be noted from a careful examina- 
tion of Fig. 1 that the appearance of the cap indicates a some- 
what looser structure at the center. This became very marked 
with age. The loose tissue soon began to disappear, forming a 
hollow at the center which gradually extended to the base of the 
stipe, giving the plant an infundibuliform appearance. These 
changes brought the two plants into absolute agreement with the 
aberrant forms collected before and established them as simply old 
forms of Sarcodon imbricatus. Fig. 2 will make these changes 


clear and indicate the marked difference in their appearance. 
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These facts seem to explain some of our difficulties in regard to 


this species. It becomes clear that our descriptions should be ex- 
tended to make it clear that the scales of this species, which have 
been taken as diagnostic, are only a phase of the young plant, and 
that entirely smooth, infundibuliform specimens with unusually 
long teeth are to be expected. It also becomes apparent that much 
of our so-called Sarcodon lacvigatus, differing from Sarcodon 
imbricatus in its smooth pileus, may well be Sarcodon imbricatus in 
which rain or age has removed the scales. Banker in his discus- 
sion of the specimens of Sarcodon laevigatus which he had ex- 
amined says, “ The plants of the quoted collections vary greatly 
among themselves. They agree in being large, short-stemmed, 
with broad pilei, coarse teeth, and brown color. A puzzling fact 
in connection with them is that the collectors themselves refer their 
specimens frequently to Sarcodon subsquamosus or even to Sar- 
codon imbricatus indicating that, at least in the fresh state, the 
pileus shows some indications of scales, but there are no signs of 
scaies in the dried specimens.”’ One specimen of my own collec- 
tion in the set discussed seems certainly in the light of later ob- 
servations to be Sarcodon imbricatus, and the clear statement in 
regard to them would seem to create a strong suspicion that this is 
true of the remainder. 

The other scaly species which was abundant at Asheville was 
Sarcodon fennicus, as Banker and Lloyd understand that species. 
One European authority to whom specimens and photos were sub- 
mitted considered it rather Sarcodon fuligineo-violaceus (Kalch.) 
Quél. which name was used in the treatment of the Hydnaceae of 
North Carolina. As will be indicated below, I have since found 
an entirely different plant farther south which seems clearly this 
species indicating that the North Carolina plant should be con- 
sidered Sarcodon fennicus. In maturity this species is well 
marked. The scales are not superficial and floccose, but are 
formed by the surface of the pileus breaking into small triangles, 
whose points become somewhat reflexed, as will be seen from Fig. 
3. The teeth are very short and crowded, and the base of the 
stipe has a peculiar greenish-blue stain, and the plant has a strong, 
rather unpleasant odor and bitter taste. 
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The growth changes of this species are in a way the reverse of 
the other scaly species. The young plant is entirely smooth, the 
scales being a later phase. Also the greenish color of the stipe is 
either entirely lacking or inconspicuous at first. 

These young forms answer in every way to the requirements of 
Sarcodon Underwoodii Banker, which seems on this account to 
need further study and field observation to fix its status. 

It remains only to speak of Sarcodon fuligineo-violaceus. Dur- 
ing the winter of 1920 a plant was observed several times at New 
Smyrna, Florida, which seems clearly this species, as Lloyd and 
Banker understand it. The specimens found were smaller than 
its relative Sarcodon fennicus, with a shorter and thicker stipe. 
The pileus was brown with a faint violaceous tint, while the short 
crowded teeth in the young plant were beautifully violaceous. 
The pileus was somewhat pubescent, but smooth or with a few 
slight innate scales. It is very distinct and when seen growing 
would at once be distinguished from its relative. This seems to 
be Kalchbrenner’s species and will be easily recognized from the 
figure. 

Perry, OHIO. 


EXPLANATION OF PLATE 20 


Fig. 1. Sarcodon imbricatus (L.) Karst. 
Fig. Sarcodon imbricatus, older form showing hollow stipe and smooth 
pileus. 
Fig. 3. Sarcodon fennicus Karst. 
Fig. Sarcodon fuligineo-violaceus (Kalch.) Quél. 
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FACTORS INFLUENCING THE INFECTION 
OF WHEAT BY TILLETIA TRITICI AND 
TILLETIA LAEVIS ' 


James A. Faris 


The relation of environmental factors to losses from wheat bunt 
has long been a matter of observation and experiment. With few 
exceptions, the experimental work has been carried out with field 
plantings where the groups of factors influencing infection could 
neither be isolated nor controlled. The limited number of con- 
trolled experiments dealing with the influence of environmental 
factors in the development of bunt have been largely upon Tilletia 
Tritict (Bjerk.) Wint. Very little is known concerning the tem- 
perature relations of Tilletia laevis Kuhn, except what is inferred 
from temperature and rainfall records during field plantings. Not 
all authors have stated with which of these species of Tilletia they 
were working, and hence some of the results are of uncertain ap- 
plication. 

There seems to be pretty general agreement that low soil tem- 
peratures are most favorable for infection by Tilletia Tritici. 
While Tubeuf (19, 20) believed that high temperatures promote 
bunt production, Volkart (21) concluded that lower soil tempera- 
tures favor the bunt. Hecke (6) found, with some exceptions, 
that early sowings of spring wheat gave higher percentages of 
bunt than late plantings. Munerati (9) obtained 92-100 per cent 
of bunt in wheat germinated at 7-8° C., while the same varieties 
gave 1.4-12 per cent when germinated at 18-20° C. In a more 
recent paper (10) he finds that seed germinated at 10-12° C. gave 
13.2-39.3 per cent infection while the same two varieties gave 
O-1.4 per cent bunt when germinated at 22-25° C. Heuser (7) 
secured 67.1-94.7 per cent bunt in three varieties germinated at 
6-10° C. but only 1.8-6 when they were germinated at 16—22° C. 
Hungerford (8) secured higher infections in each of four mois- 
ture experiments at 9-12° C. than at 17—25° or 25-28°. 


1 Brooklyn Botanic Garden Contributions No. 41. 
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Since little is known of the temperature relations of Tilletia 
laevis, experiments were undertaken to germinate inoculated seed 
under controlled conditions in order to determine the influence of 
certain soil factors upon infection by this fungus. Similar experi- 
ments were carried out with 7. Tritici in order to learn whether 
one or the other species was being more favored at any of the 
various moistures, temperatures, etc. If such proved to be the 
case it might suggest an explanation of why T. Tritici is more 
generally distributed throughout cooler regions than is T. laevis. 

In view of the opinion held by many workers that the wheat 
which is slower in germination is more susceptible to infection by 
the bunt fungi, and of the recent results reported by Reed and 
Faris (16) which indicate that higher infection is not correlated 
with slow germination of different varieties in the smuts of oats 
and sorghum, a series of experiments was undertaken to determine 
whether or not the seeds within a variety which germinate slower 
are more heavily infected. 

A further interesting problem was to determine whether there 
exists in either of these bunt fungi well defined biologic forms, 
such as I have recently shown to occur in the covered smut of 
barley (4) and as Reed (13) finds in the smuts of oats. 


PART 1. SOIL FACTORS INFLUENCING INFECTION OF 
WHEAT BY BUNT FUNGI 


A. RESULTS WITH WINTER WHEAT 


Series I. The Influence of Temperature upon the Infection of 
Two Varieties of Winter Wheat by Tilletia Tritici and 
Tilletia laevis 

In order to determine the influence of temperature upon the in- 
fection of winter wheat by Tilletia Tritici (Bjerk.) Wint. and T. 
laevis Kuhn, two varieties of wheat were germinated in constant 
temperature tanks in the fall of 1923 and kept there until the 
seedlings had produced the second green leaf. They were then 
transplanted to the field where they were matured the following 
summer. The general methods of handling these temperature 
tank experiments were the same as those reported in a previous 
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paper (3). The seeds of the two wheat varieties, while appar- 
ently free from bunt, were treated with hot water as a precaution- 
ary measure. The two smut collections were made in July, 1923, 
the Tilletia Tritici coming from near Geneva, N. Y., and the T. 
laevis from the New York Agricultural Experiment Station at 
Ithaca, N. Y. The former occurred upon Dawson wheat, and the 
latter upon a variety known as Ontario Agricultural College No. 
104. Therefore, these two varieties were chosen as hosts in the 
temperature experiments. I am obligated to Prof. H. H. Love of 
Cornell University for supplying seed of these varieties. 

Plantings of both varieties inoculated with the spores of each 
smut were made in a potting soil testing pH 7 and having a mois- 
ture content of 61.9 per cent of its water holding capacity. Ger- 
mination tests of the smut spores were made but the percentages 
were not determined because of the difficulty of culturing bunt 
spores in such a way that accurate counts could be made. The 
germination tests were made by sprinkling the spores upon moist 
earth in petri dishes and incubating them in the ice box. Tilletia 
laevis germinated very well but 7. Tritici germinated rather feebly. 
The results of this series of experiments are given in Table I and 
summarized in the graphs of Fig. 1. 


TABLE I 


THE INFLUENCE OF TEMPERATURE UPON INFECTION OF DAWSON AND 
ONTARIO AGRICULTURAL CoLLEGE No. 104 WINTER WHEATS 
BY Tilletia laevis AND Tilletia Tritici 





























Tilletia Tritici Tilletia laevis 

Faiiedinn . ~ z z + z -) ) 
Variety Temp. fo|eo/4 2% $o|.8|.58 2 
-£8| S35 | 3° $3 |W66] 45/35 5g 
$aa| 55/585] 8 | sea) §5 | § . 5 

& Zz Z | Be = Zz Zz a 
Dawson (Honor).| 5° C.)} 45 2 4 | 13.3 53 17 20 69.8 
10°C.) 51 I 6 | 13.7 65 17 25 64.6 
xs’ C67 o 4 5.9 65 23 12 53.8 
ao° Ci sz 0 o ~- 58 3 6 15.5 
25°C.i so o o ~- 48 o o -= 
30° C.i 6 o o — 56 o I 1.7 
O. A. C. No. 104.| 5° C.| 46 I o S23 42 12 15 64.2 
10° C.} 56 I 4 8.9 64 18 21 60.9 
isos I o eS 52 15 14 55-7 
20°C.) 57 o o — 61 5 5 16.3 
25°C.i 58 o o | — | 54 rs) I 1.8 
y ae 0 oi=— | &# o 0 — 












































262 MYCOLOGIA 





The Results with Tilletia laevis——The infections were highest 
at the lowest temperature in both varieties when the seed had been 
inoculated with 7. laevis. There was a slight falling off at 10° C., 
a further drop at 15° C., but the infection percentages were still 
very high. From 5° C. to 15° C. the temperatures are well within 
the range of high infection. At 20° C. we have a marked drop 


which continues at 25° C. until the zero point is reached in one 
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Fic. 1. Graph showing the influence of temperature upon infection of 
Dawson and O. A. C. No. 104 winter wheat by Tilletia laevis and T. Tritici. 























variety and almost reached in the other. At 25° C. one plant of 
O. A. C. No. 104 was partially smutted and at 30° C. one plant of 
Dawson became partially infected. 

The curves for the two varieties (Fig. 1) are remarkably close 
together throughout the entire temperature range, thus the infec- 


tion results of each variety check those secured for the other. 
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Results with Tilletia Tritici—The infections secured with 
Tilletia Tritici are far lower than could reasonably be expected 
and for this reason it seems that some other condition than tem- 
perature determined whether or not the disease developed. It 
should be noted, however, that such smut as occurred indicates 
that with these two varieties slightly more disease occurred at 10° 
C. than at 5° C. The infections are so low that no general con- 
clusion should be drawn. No infections occurred at 20°, 25° or 
30° with this species. I am at a loss to explain these low infec- 
tions with 7. Tritici, as the inoculum was collected and handled 
exactly the same as the 7. /acvis. It may be, however, that the 
low infections secured with this collection of smut were due to 
poor spore germination. It should be noted, however, that the 
smutted heads of 7. ‘Tritici collected in the field appeared to be 
less than half the height of the sound heads in the same field. The 
marked shortness of the diseased stalks observed in collecting this 
smut in the field was not apparent in the diseased plants in these 
experiments. In fact, the culms with smutted heads varied from 


a few inches to the full height of the sound plants. 
Series II, The Influence of Soil Moisture and the Character of 
the Substrata upon Infection 
In this series of experiments seed of the same two varieties of 
wheat used in series I were germinated in the temperature tanks, 


from which they were transplanted to the field upon the appear- 





ance of the second leaf. Two substrata were used—a potting soil 
and a pure quartz sand. In the soil experiments two moistures 
were used, i.¢., 30 and 61.9 per cent of the moisture holding ca- 
pacity based upon the oven dry weight. Three moisture contents 
(10, 45, and 80 per cent) were used with the quartz sand. All 
seed were germinated in the temperature tanks at a temperature 
which varied somewhat, the first two days it was held at 14° C., 
then one day at 12° C. from which it was lowered to 10° C. until 
the seedlings were transplanted. All seeds were planted at the 
same time but those at the lowest moistures germinated so slowly 
that they were not transferred to the field until three days after 
the seedlings produced at the higher moistures. Smuts from the 
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same two collections of series I were used in these experiments. 


The results are recorded in Table II. 


TABLE II 


THE INFLUENCE OF THE Sor MoIstuRE AND THE CHARACTER OF THE 
SUBSTRATA DURING GERMINATION UPON INFECTION OF WINTER 
Wueat By Tilletia Tritici ann Tilletia laevis 









































Tilletia Tritict } Tilletia laevis 
PS = — 
3 7: | 
Variety Substrata 3 = Pe = 2. ia 
2 |gelsele2les ‘les 
% /28)/22/22/8e 82 
a |Z Z Z a¥ 4 
SIN 0-5 5-0 <e:00-00 Quartz sand |10 | 49 | 0 oO |—]| 41 | 11 7 | 43-9 
45 52 o oO — | 46 | 10 | II | 45.6 
80 54 I I 3-7 | 47 | 13 | 16 | 61.7 
III ¢.d:4volara arene Potting soil | 30 50 | 2 2 | 8.0] 49 | 26 4 | 61.2 
61.9] 47 I Oo 2.1 | 52 | 30 | 15 | 86.5 
O. A. C. No, 104...| Quartz sand |1ro | 40 | o 3 17-5 | 33 | 18 3 | 63.6 
45 46 I oO |2.2] 42 | 18 | 14 | 76.2 
80 53 oO I 1.9 | 45-| 22 8 | 66.6 
O. A. C. No. 104...] Potting soil |30 | 52] o I | 1.9 | 46 | 34 3 | 80.4 
61.9} 51 | Oo 2 13.9] 52 | 32 4 | 69.2 





Results with Tilletia laevis——In both varieties the seed germi- 
nated in soil gave higher infection than did that germinated in 
quartz sand. The infections at al! moistures in both soil and sand 
are sufficiently high to demonstrate that neither the soil moisture 
content nor the character of the substrata here used have very 
narrow limits of infection under the conditions of these experi- 
ments. It should be pointed out, however, that these seedlings 
were germinated in covered glass jars, and hence in an atmosphere 
of very high humidity. It would seem that just such conditions 
might prevail in this climate when wheat is planted. 

Results with Tilletia Tritici —Again the infections with this spe- 
cies were very low and no conclusions can be drawn from the re- 


sults obtained. 


Series III. The Influence of Date of Planting upon Infection 
For this experiment two plantings were made, using the same 


two varieties of series I and II, as well as the same two species of 
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the fungus. The seed was inoculated with powdered spores and 
planted in the experiment field. The first planting was made 
October 9, and the second October 25, 1923. The results are 
recorded in Table III. 
TABLE III 
INFLUENCE OF DATE OF PLANTING IN THE FIELD UPON INFECTION OF Two 
VARIETIES OF WINTER WHEAT By Tilletia laevis AND Tilletia Tritici 
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Results with Tilletia laevis—The plantings gave fairly high in- 
fection for field sowing on both dates. In one variety (Dawson) 
higher infection was secured in the planting of October 9, while in 
the other variety a higher percentage of the plants were diseased 
in the plantings of October 25. These variations are less than 
five per cent in either case and are as close as could be expected 
under the conditions of field planting. The soil temperatures 
ranged between 18° C. and 5° C. throughout the period from 
October 9 to November 5, but the temperatures were very much 
the same for the first seven days after each planting, being around 
12° C. for the planting of October 9 and 10° C. for that of Oc- 


tober 25. 


B. RESULTS WITH SPRING SowN WHEAT 
A number of American investigators (5) have experienced diffi- 
culty in securing bunt infections in wheat seeded in the spring. 
However, Hecke (6) and Munerati (9, 10), working in Europe, 
report satisfactory bunt infections in wheat planted in the spring. 
In order to determine whether any marked differences occurred in 
results secured with winter wheat germinated under controlled 
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conditions and matured in the field and infections secured by ger- 
minating inoculated seed of both winter and spring wheat under 
controlled conditions in the spring and maturing them in the field, 


the following series of experiments were carried out. 


Series IV. The Influence of Temperature upon the Infection of 
Dawson, Marquis, and Red Fife Wheat by Tilletia 
laevis and Tilletia Tritici 
One variety of winter wheat (Dawson) and two spring wheat 
varieties (Marquis and Red Fife) were inoculated with the spores 
of two collections of each of the two species of bunt fungi. These 
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GERMINATION TEMPERATURE - DEGREES CENTIGRADE 
Fic. 2. Graph showing the influence of temperature upon the infection of 
Dawson winter wheat by Tilletia laevis and T. Tritici 
three varieties, each inoculated with four smut collections, were 
germinated in a potting soil testing pH 7, with a moisture content 
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of 61.9 per cent, in constant temperature tanks at 5°, 10°, 15°, 20°, 
25°, and 30° C. After the appearance of the second green leaf the 
seedlings were transplanted into paper pots, and kept in the green- 
house for a few days until favorable weather for plantings in the 
experiment field. The results secured are given in Table IV and 
summarized in the graphs of Figs. 2, 3, and 4. 

Results with Dawson Wheat Planted in the Spring—The infec- 
tion percentages secured in these experiments with Dawson wheat 
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GERMINATION TSMPERATURE - DEGREES CENTIGRADE 
Fic. 3. Graph showing the influence of temperature upon the infection of 


Marquis wheat by Tilletia laevis and T. Tritici 
inoculated with T. laevis from New York are remarkably close to 
those obtained in the fall planting with another selection of this 
variety inoculated and germinated under the same soil conditions. 
(Compare Tables I and IV.) At the two low temperatures, the 


infections are slightly higher in the spring than in the fall planting, 
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but are somewhat less at 15° and 20° C. The Missouri collection 
of T. laevis gave slightly lower percentages of infection at 5°, 10°, 
and 15° C. than did the New York collection. On the other hand, 
the infections with T. Tritici from Washington were higher at 10° 
and 15° than were those secured with either collection of 7. laevis. 


The T. Tritici from New York again gave very few diseased 
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GERMINATION TEMPERATURE - DEGREES CENTIGRADE 
Fic. 4. Graph showing the influence of temperature upon the infection of 
Red Fife wheat by Tilletia laevis and T. Tritici 
These experiments with winter wheat showed the same deleteri- 
ous effects of high germination temperatures as I have recorded 
for Texas winter barley (3). The plants of Dawson from the 
5° tank tillered well and matured at the same time as those of 
Marquis and Red Fife germinated with them at higher tempera- 


tures. At higher temperatures the winter variety produced tillers 
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profusely, but matured very few spikes. Such heads as were pro- 
duced came a month later than did those of Dawson germinated 
in the 5° tank or the other spring varieties germinated at the 
higher temperatures. 

Results with Marquis and Red Fife Wheats.—The striking fea- 
ture of the results with Marquis wheat is that with every smut col- 
lection infections were higher at 10° C. than at 5° C. Very high 
infection was secured with the T. laevis from Missouri at 10°. 

This marked increase at 10° is followed by a rapid decline in the 
percentages at 15° and 20° and in no case was there any infection 
at 25° or 30°. 

Red Fife proved to be very susceptible at both low temperatures, 
the percentages dropping rapidly in all cases except with Tilletia 
Tritici from Washington where there was a small increase of in- 
fection at 10° C. followed by a very rapid drop at 15°, 20°, and 
25°. One plant of this variety was partially smutted at 30° in the 
collection of T. laevis from New York. In the fall plantings 
(Table I) one plant was also partially smutted at a germination 
temperature of 30° C. 


PART II. PHYSIOLOGICAL FACTORS INFLUENCING THE 
INFECTION OF WHEAT BY BUNT FUNGI 
Series V. The Influence of Growth Conditions Subsequent to 
Germination upon the Development of Bunt 


In order to determine whether growth conditions after germina- 
tion influence the amount of bunt in the resultant crop, as has 
proved to be the case with the covered smut of barley (4), an ex- 
periment was carried out in which each of two varieties of winter 
wheat, inoculated with spores of the New York collections of T. 
laevis and T. Tritici, were germinated in the temperature tanks in 
a good potting soil with a pH reaction of 7 and a moisture content 
of 61.9 per cent of the moisture holding capacity. The seedlings 
of each lot were then divided at random, one half being planted in 
the field, the other half in the greenhouse. Those plants matured 
in the field passed through the winter freezing conditions as do 
all fall sown grains in this climate, while the plants matured in the 
greenhouse made uninterrupted growth from germination until 
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maturity. This series was germinated at the varied temperatures, 

simultaneously with series II. The results are given in Table V. 
TABLE V 

THE INFLUENCE OF GrowTH CONDITIONS SUBSEQUENT TO GERMINATION OF 


WINTER WHEAT UPON THE DEVELOPMENT OF Tilletia laevis AND 
Tilletia Tritici 
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In so far as these data go there is no evidence that the growth 
of the host after the germination stages has a marked effect upon 
the development of bunt in these varieties of winter wheat. 
When this experiment was begun it seemed that the difficulties of 
securing infection in field plantings of spring wheat, which some 
authors have reported (5), might be due to some such factor as 
the rate of growth, since spring wheat is usually planted at a time 
when soil moistures and temperatures are well within the ranges 
for high infection (see Tables I and IV). Contrary to expecta- 
tions, no wide differences are indicated by the results of this series 
of experiments. No generalization can be reached, however, until 
experiments dealing directly. with spring wheat, under growth con- 
ditions comparable to those where infection difficulties have been 


experienced, have been carried out. 


Series VI. The Influence of Rate of Germination upon the 
Percentage of Bunt 
In recent papers Woolman and Humphrey (22) and Reed (14) 
have reviewed the literature upon the relation of infection to the 
varietal characters of prompt germination and growth. It is suf- 
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ficient here to point out that a number of workers have maintained 
that resistance is dependent upon quick germination and growth, 
while others have expressed great doubt that this is the case. 

Reed and Faris (16) have recently brought forth data to show 
that resistance and susceptibility in the case of two sorghum smuts 
and the covered smut of oats are not correlated to the quickness 
with which the respective varieties emerge from the soil. Since 
some seedlings of a given variety emerged from the soil much 
earlier than did others when all were grown under the same con- 
ditions in our temperature tanks, the problem of determining 
whether a larger or smaller percentage of these early seedlings are 
infected, than of those which come up later, presented itself. 

The remarkable uniformity with which the seedlings of barley 
emerge from the soil made such an experiment with that host very 
difficult. On the other hand the seedlings of the Dawson and 
O. A. C. No. 104 wheat varieties used in series I required five or 
six days from the time the first shoots began to emerge until all the 
plants had come up. This seemed suitable material for determin- 
ing the above point. 

The seed was inoculated and planted in a potting soil in the 
temperature tank as in series I. All seeds were planted a uniform 
depth of one inch. The seedlings which had emerged the first 
three days after the plants began to come up were marked with a 
paper ring and when transplanted these more advanced seedlings 
were put at one end of the row and the slower ones at the other. 
In one experiment the seeds were germinated at 5° C. and trans- 
planted to the field and in a second experiment the seeds were 
germinated at a temperature varied from 14° C. to 10° C., after 
which one half of the faster and slower germinators of each set 
were planted in the greenhouse, the other half in the field. The 
results are given in Table VI. 

Results with Tilletia laevis ——In every experiment of this series 
where either of the wheat varieties was inoculated with T. laevis 
those seedlings which emerged from the soil first were more 
heavily infected than those which came up later. In the variety 
Dawson, 84.7 per cent of the plants which came up first were in- 


fected while only 47.6 per cent of those which emerged later were 








«iv 


























FECTION OF WHEAT By TILLETIA 





I 


Faris 

















$1aaD] 0197]. [, 


LAWS dO 


















































199}tA L 1ja)}t L 


IVINDONAd AHL NOdQ NOILVNIWYA) 


ALVY 





IA HTAaVL 





68g SgI | goz | zor | 8g 6LI £ | 991 

b'r6 | Sg | 06 SoS | gr $6 v oz! | z 06 [210] 
0°00! Sz Sz oor 8 oz I s¢ I gz 09 asnoyusaly 
0°96 vz Sz verry zI Lz I Bz I £z 09 = 
1't6 gI Li zl Iz 6z I be oO gi of pa 
6°98 oz £z g°9f L 61 I £z o £z 09 Play 
Lvs | oo1 gil ol ov tg 6'o! £1 | 611 | I Se ere rere reer: [®10.L 
o'bg Iz Sz bot L £z £ 1¢ oO z 09 asnoyudal’y 
z’lo ce gf $‘z9 oI gI I 1z oO oO 9z 09 a 
g°Ll 1z L 6'ob 6 zz £ ze “ I gi of Ms 
Lol fz of 6°09 v1 £z I°Lt 9 s¢ o o ol 09 PP 

y os Z ~~ Zz Z y Zz Z y 2 Z i) 

oA se ce A ss cE SA sé ce 8 se cE g& 

eo | BE] BS | Bo | BB | BS] Bo | BS | BE | Be | BB | BE | OES 

a3 aR 35 63 85 cea 8s az BS ea ar 5S ==. 

2 o6 oo Q 84 = ® Qs a8 = ® os a8 = ® SB 

ao 5" ar &° a" an 5° 5" ant a =" an 5a 

a. a a a a a a a. $2. 
a ——— ——______—— ~ —__—_— —— eS Ul pone 

3 
SBuljpoas Ajreqy SBUI[PsIes a}e’] SBuljpses Ajieq SBUI[PIes 93e’T . 





AHL dO ADNAN TANT AHL 


2 | 


uol }BUIUIIO*F 


ainjzetod ula} 


“2 ° 








ror ‘ON ‘DVO 


thd uosMEC] 
AJA 





eres 












































274 Mycoxocia 


diseased, a difference of 37.1 per cent. The O. A. C. No. 104 
variety gave 50.5 per cent infection in the plants which emerged 
last while the earlier ones were smutted to the extent of 94.4 per 
cent, a difference of 43.9 per cent. With two varieties of wheat, 
germinated under controlled conditions at two soil temperatures, 
at two soil moistures, and when matured in both greenhouse and 
field a grand total of 185 plants out of the 208 which emerged first 
or 88.9 per cent were diseased, while only 88 of the 179 which 
came up later or 49.2 per cent were diseased. A total of eight 
comparative experiments with this smut gave higher percentages 
of infection in every case in the plants which emerged from the 
soil first. 

Results with Tilletia Tritici—As has been the case in all other 
experiments where this particular collection of T. Tritici was used, 
the percentages of infection here are very low. With two excep- 
tions, however, the plants which emerged from the soil first were 
the most severely infected. In the two cases where the percent- 
ages are higher in the later seedlings, the number of plants in- 
fected is the same in both the earlier and later plants but the per- 
centages are slightly higher in the latter because of the lower total 
number of plants. 

The totals with each variety and the grand totals of both varie- 
ties show decidedly more infection in the seedlings which were 


quicker to emerge from the soil. 


Series VII. The Influence of the Source of the Spores upon the 
Production of Bunt in Winter Wheat 


In a recent paper Reed (14) has called attention to the different 
results secured by various investigators working in widely sepa- 
rated localities, with the same wheat variety and the same fungus 
species. He suggested the probability that the discrepancies re- 
corded by the different observers may in part be explained upon 
the basis of specialized races in the species of Tilletia. 

In light of the finding of biologic forms in the covered smut of 
barley by the writer (3, 4), and the discovery of specialized races 
in the oat smuts by Reed (13), as well as the suggestive nature of 
the above mentioned discrepancies, a limited series of experiments 
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was carried out to determine whether collections of either of the 
bunt fungi from widely separated localities would show well de- 
fined biologic forms. 

Owing to a limited amount of seed, and, in some cases, a small 
quantity of smutted wheat, only ten varieties of wheat were grown. 
Twelve collections of smut, six of Tilletia laevis and six of Tilletia 
Tritici, were used. In addition to securing a preliminary test with 
these smut collections, it was hoped that sufficient smutted plants 
would occur to give inoculum for a much larger number of varie- 
ties the following year. 

The results of this preliminary test are being given at this time 
because of the interesting results secured with some of the collec- 
tions. 

All seed was treated with hot water (presoaked 8 hours and then 
immersed in water at 54° C. for 13 minutes) and after thoroughly 
dry it was heavily inoculated with spores of the respective fungous 
collections, all of which had been made the season of 1923 except 
collection No. V of the Tilletia laevis and No. VI of T. Tritici 
which were gathered in 1922.* 

All varieties were planted in the experiment field October 9th 
in 5 foot rows. The soil temperature during the period of ger- 
mination ranged from 8° C. to 17° C. with an average of about 
14° C. The soil was rather dry the first three days after planting 
but was then thoroughly soaked by a heavy rain which was fol- 
lowed by clear dry weather. The infection results are recorded in 
Tables VII and VIII. 

Results with Tilletia laevis—There are some differences in the 
amount of infection secured when spores from the various sources 
were used. Dawson wheat with collection V, Leap Prolific with 
collection IV and Club with collection III all gave much lower in- 
fections than were secured when the same varieties were inoculated 
with spores from other sources. Furthermore, the smut spores in 
all collections were viable as is evidenced by the high infections 

2I am indebted to Dr. G. M. Reed, Curator, Brooklyn Botanic Garden, 
for supplying me with all smut collections except Nos. II and IV of Tilletica 
laevis and IV and V of T. Tritici, and for the seed of Kanred, Club, Red 


Rock, Poole, Mealy, Leap Prolific, and Fulcaster, and to Prof. H. H. Love 
of Cornell University for the other three varieties of wheat. 
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secured on some of the varieties with spores from each collection. 
It is quite likely that in an experiment with more varieties some 
would differentiate more sharply between these smut collections. 


TABLE VII 
Tue PERCENTAGES OF INFECTION OF TEN WINTER WHEAT VARIETIES BY 
S1x Coiiections oF Tilletia laevis KUHN 
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TABLE VIII 
Tue PERCENTAGES OF INFECTION OF TEN WINTER WHEAT VARIETIES BY 
Six Cottections oF Tilletia Tritict (BJERK.) WINTER 
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The present data are suggestive but further work is necessary be- 
fore the true nature of these differences can be ascertained. 
Results with Tilletia Tritici—vVery satisfactory infections were 
secured with collections I, II, III and VI of this species. The 
high infections secured with some variety with each of these four 
collections of spores make it quite certain that any infection differ- 
ences shown by them are not due to a lack of viable spores. With 
collections IV and V, however, this is not the case and failure to 
get high infection in any variety may mean that for some reason 
the spores had lost their ability to infect any host. These two col- 
lections were made in the summer of 1923 at the same time the 
New York Tilletia Tritici used in the experiments of series I and 
II was collected. My entire season’s results with these collections 
have been unsatisfactory. Care has been taken to preserve smut- 
ted heads for further study to learn whether this lack of satisfac- 
tory infections is due to some storage condition, or whether the 
wheat varieties used are resistant to these two smut collections. 
Very interesting indeed are the infections secured with Club 
and Kanred wheats when inoculated with spores of the first three 
collections as compared with the amount of disease obtained when 
the spores of collection VI were used as inoculum. The spores of 
the latter collection were viable as is evidenced by the fact that the 
variety Mealy gave 88.5 per cent infection. Therefore, it would 
seem that the small percentage of diseased plants of Club wheat, 
and complete lack of infection in Kanred, are due to a certain 
amount of resistance on the part of these two varieties to this par- 
ticular smut collection. In light of the results secured in the 
temperature and moisture experiments, there seems to be no reason 
to believe that this lack of infection is due to any sharp environal 
factor. Furthermore, high infections were secured with other 
varieties on both sides of these rows. On the other hand, both 
Club and Kanred were very susceptible to collections I, II and III. 
The Club wheat gave 29.3, 69.8 and 52.9 and Kanred gave 38.8, 
86.1 and 76.7 per cents of infection with those three respective 
smut collections. There seems little reason to doubt that we are 
here dealing with specific differences in the ability of the spores in 
these collections to infect these two varieties. These data, while 
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not exhaustive, are clear cut and in light of the infection percent- 
ages secured by Stephens and Woolman (18) at Moro and Corval- 
lis, Oregon, which indicate that Kanred is resistant to Tilletia 
Tritici, it seems quite likely that these results are representative of 
what would happen in more extensive experiments. 


DISCUSSION AND CONCLUSIONS 
Sort Factors INFLUENCING INFECTION 


The soil temperature during the period of germination has 
proven to be the most important factor in the infection of Dawson 
and O. A. C. No. 104 winter wheat by Tilletia laevis. The charac- 
ter of the substrata and the percentage of moisture in both soil and 
sand did not closely limit the amount of infections secured in 
series II. The importance of low soil temperatures during ger- 
mination is further demonstrated in the tank experiments recorded 
in Table IV, in which a winter variety and two varieties of spring 
wheat were germinated in the spring in controlled temperature 
tanks and matured in the experiment field. In this series of ex- 
periments 5° C. proved most favorable for the development of T. 
laevis in Dawson and Red Fife, but 10° C. was more favorable for 
the development of both T. Tritici and T. laevis in the variety 
Marquis. 

In two sorghum Kernel smuts Reed and Faris (15) report 
similar results in that they secured the highest infection in 
Kaoliang with both Sphacelotheca Sorghi and S. cruenta and 
Darso with S. cruenta (the only one to which it is susceptible) at 
20° C., while Kafir and Sorgo gave higher infections with both 
smuts at 25° C. than at 20° C. Dickson (1) found that the tem- 
peratures most favorable for high infections by the seedling blight 
fungus (Gibberella Saubinetii) of wheat and corn were different 
for these two host plants. From his results with this organism 
he concludes that “ the influence of the environmental factors on 
the hosts seems to be the fundamental cause of susceptibility to 
the disease.” 

Upon first thought a logical conclusion from our results with 
sorghum and those with wheat seemed to be that the temperature 
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t- if was influencing the host since the two species of the respective 
i. i parasites gave the highest infection at the same temperature when 
ia 4 a particular host variety was used, but this temperature for maxi- 
yf i mum infection was different for the two varieties in each case. 
f However, it seems quite as reasonable to conclude that we have 
iq these different points for highest infections in both sorghum and 
4 wheat because the varieties are different from the start. That is, 
it is not necessary to suppose that the treatments rendered the 7 
F varieties more susceptible at these different temperatures for they ’ 
S g may have had this inherent difference to begin with. 
n I have shown in the covered smut of barley that the point for 
- : highest infection may be varied by using soils of different pH re- 
7 actions, if other factors are kept the same. Reed and Faris (16) 
n : found that the optimum temperature for infection in the covered 
- ; smut of oats could be changed by using different soil moisture 
d contents, other factors being the same. In the above experiments 
o the optimum temperature for infection is varied by using a differ- 
e ent variety, all other conditions being the same. Therefore, the 


" optimum soil temperature, moisture and acidity are not fixed, but 
must be considered in relation to each other; and now we must 
add in relation to the response of the variety to the interaction of 


ee eee 


all these, and perhaps other environmental influences. 


y ~=Co@#E 
: It is significant to find that the relative susceptibility of two 

t : wheat varieties to bunt may*be quite different when each is ex- 
1 1 posed at different temperatures to the same combination of other 
1 environal influences. It may well be that some of the fluctuations 
t in infection percentages secured by planting several varieties upon 
1 the same date, at various intervals during the season, are due to 
. these different varietal responses to the same combination of con- 
t ditions, rather than to very localized differences of soil conditions. 
7 The results with 7. Tritici also indicate that the low germina- 
1 tion temperatures are more favorable for high infection. The 
1 plants germinated in the 10° C. tanks were more heavily infected 
) in the two varieties planted in the fall, and in the two spring 
varieties, but the Dawson sown in the spring had a slightly higher 

1 percentage of the plants germinated in the 5° C. tank bunted. 


30th species of these fungi, therefore, find conditions most favor- 
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able for infection at low soil temperatures, and both seem to have 
about the same temperature range. A few partially smutted plants 
were produced in experiments where the seed inoculated with 7. 
laevis was germinated at 25° and 30° C. (see Tables I and IV), 
however, while no smutted plants were secured with the 7. Tritici 
at these higher temperatures. 

The date of planting experiments give no marked differences in 
the percentages of infection secured when the varieties were 
seeded October 9th or 25th. This is the result which would be ex- 
pected since the soil temperatures during the period of germination 
were low and hence within the range where fairly constant results 
may be expected (see Figs. 1 and 4). 


PuHySIOLoGIcAL Factors INFLUENCING INFECTION 


Neither the results of the experiments upon the environmental 
factors nor those upon the influence of growth conditions after 
the period of infection throw much light upon the reason why it is 
difficult to secure satisfactory infection in spring wheat as recorded 
by some authors (5). The possibility that wider extremes of one 
or more of these factors may explain this situation should not be 
overlooked. 

The results of the experiments upon the rate of germination of 
seeds within the variety indicate that the more vigorous seedlings 
are more subject to infection. In this respect bunt of wheat is 
like the rusts as reported by Stakman (17) and Raines (11, 12). 
who find that whatever is conducive to the vigorous development 
of the host is usually conducive to the vigorous development of the 
parasite, and hence, unlike the seedling blight organism ((ib- 
berella Saubinetii (Mont.) Sacc.) of wheat and corn, as reported 
by Dickson, Eckerson, and Link (2) who find “that conditions 
of environment, which are unfavorable for the best development 
of the cereal seedling, predispose it to attack by the fungus.” 

There is considerable evidence that we have a fundamental dif- 
ference between those fungi, which are strictly parasitic, such as 
the smuts and rusts, and those which are semi-saprophytic, as is 
Gibberella Saubinetii, in that the former group requires vigorously 
growing host plants for its best development, while the latter class 
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finds conditions more favorable when the host plant is somewhat 


weakened. 


The evidence presented in Tables VII and VIII, which indicates 


that different collections of both T. laevis and T. Tritici may give 


quite different percentages of infection when seed lots of a variety 


are inoculated with spores of the various collections and grown 


under comparable conditions, indicates that these bunt species are 


specialized into races, as suggested by Reed (14). 


The scientific and economic importance of wheat bunt justifies 


a much more complete study of the infection capabilities of a 


large number of spore collections upon a considerable number of 
A wheat varieties. It is no longer sufficient to assume that results 


secured with one spore collection represent what would happen 


were other collections of the same bunt species used. 
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NOTES AND BRIEF ARTICLES 


Professor Bruce Fink is spending his sabbatical leave at the 
New York Botanical Garden and other botanical centers looking 
over lichens preparatory to a monograph of that group of plants 
for the United States. 


Mr. L. E. Wehmeyer of the University of Michigan spent a 
few days at the New York Botanical Garden looking over some 
of the fungi belonging to the family Valsaceae. He is especially 
interested in connecting these forms of ascomycetous fungi with 


their pycnidial stages. 





” 


“Mushrooms, Edible and Otherwise” is the title of a splen- 
didly illustrated article by L. W. Brownell in the September 
number of Nature Magazine. 


W. H. Long refers to Cenangium Abietis as one of the useful 
factors in bringing about self pruning of the western yellow pine, 
this pruning being essential to the production of clear lumber. 


An extensive illustrated article appears in the June number of 
American Journal of Botany on the Helminthosporium disease of 
rice in the southern United States and the Philippine Islands, 
caused by Helminthosporium Oryzae. 


In his “ Revision de las Meliolas Argentinas” C. Spegazzini 
(Anal. Mus. Hist. Nat. Buenos Aires 32: 339-393. 1924) re- 


cords a number of new species of Meliola together with critical 


descriptions of those previously known from Argentine. 


We learn from Science that Professor and Mrs. F. L. Stevens 
of the University of Illinois have left for a six months collecting 
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trip in South America. They expect to visit Panama, Ecuador, 


Peru, Bolivia, Chile, Argentine and Brazil, returning in February. 


In Phytopathology for July, J. C. Walker reports the occurrence 
of white rot of onion in America caused by Sclerotium cepivorum 
3erk. G. B. Ramsey in the same number describes Sclerotinia 
intermedia n. sp. as the causal organism in the decay of salsify and 


carrots. 


We are informed through Science that Mr. J. F. Rock, head of 
the National Geographic Society’s expedition into southwestern 
Szechuan and southeastern Tibet, has just returned with a large 
collection of plants including a blight resistant chestnut tree. His 
collection of chestnuts include several species unknown to the 
horticultural world and possibly new to science. 


Mushroom collectors are often puzzled by species of Lactaria 
parasitized with Hypomyces Lactifluorum which obliterates the 
gills and gives the entire host an orange color. Large specimens 
have recently been sent in for determination, the collector appar- 
ently not recognizing this phenomenon as a “ fungus on a fungus.” 


Miss Anna E. Jenkins of the Department of Agriculture, Wash- 
ington, spent a day at the New York Botanical Garden looking 
over the collections of Exoascales. Miss Jenkins is making a 
critical study of this order of parasitic fungi preparatory to a 
monograph of the species and would doubtless be glad to see fresh 
material from anyone caring to send it in. She also made a sur- 
vey of the rose garden with special reference to brown rot, Dia- 
porthe umbrina, a fungus whic! seems to be causing a great deal 


of damage to cultivated roses. 


Under the title “ Algunos Honguitos Portoriquefios ” C. Spe- 
gazzini (Bol. Acad. Ci. Cérdoba 26: 335-368. 1923) describes 


the following genera: Meliolidium n. gen. based on Meliolidium 
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portoricense n. sp.; Stevensula n. gen. on Stevensula monensis n. 
sp.; Lembosidium n. gen. on Lembosidium portoricense n. sp.; 
Melioliphila n. gen. on Calonectria graminicola Stev.; Amphinec- 
tria n. gen. on Amphinectria portoricensis n. sp.; Subiculicola n. 
gen. on Calonectria ambigua Speg.; Micropiltidium n. gen. on Mi- 
cropeltidium monense n. sp.; Scolecopeltella n. gen. on Scolecopel- 
tella microcarpa n. sp.; and Monospermella n. gen. on M onosper- 
mella portoricensis n. sp. Also the following species not included 
above: Trichomerium portoricense n. sp.; Morenoella portoricen- 
sis n. sp.; Micropeltidium portoricense n. sp.; Scolecopeltis portor- 
icensis n. sp.; Scolecopeltis pachyasca n. sp.; Scolecopeltella por- 
toricensis n. sp.; Puiggarina Ichnanthi n. sp.; Phyllachora orbic- 
ularis n. sp.; Dothidella andiricola n. sp. A number of new 
forms were also described. Eight text figures are used in illus- 


trating the species and genera described. 
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New names and the final members of new combinations are in bold face type 


Abies amabilis, 149; balsamea, 150, 
236, 247; concolor, 149, 151; 
grandis, 150, 154, 170; lasiocar- 
pa, 153; pectinata, 248 

Acacia riparia, 12 

Acer circinatum, 164; glabrum, 164, 
172; macrophyllum, 164; sac- 
charum, 168 

Acrospermum, 241; candidum, 241 

Actinomyces scabies, 123 

Actinothyrium gloeosporioides, 136 

Additions to the rust flora of the 
West Indies, Fred J. Seaver, 46 

Aecidium circumscriptum, 10; Cissi, 
10 

Agaricus campester, 46, 253; crini- 
tus, 13; dichropus, 13; haemor- 
rhodarius, 144; hirtus, 13; alneus, 
14; macromastes, 13; placomyces, 
143; Rodmani, 144; rubribrun- 
nescens, 36; striatus, 13; tricho- 
lepis, 14 

Agropyron repens, 73, 74, 78, 89; 
spicatum, 33 

Akebia quinata, 161 

Albizzia Lebbeck, 9 

Albugo platensis, 4 

Alnus incana, 125 

Alsophila quadripinnata, 242 

Alternaria Solani, 125 

Amanita phalloides, 42 

Amelanchier canadensis, 161 

Amphinectria portoricensis, 285 

Amphisphaeria Hypoxylon, 7; por- 
toricensis, 253 

Anacardium excelsum, 186 

Andira inermis, 7; jamaicensis, 7 

Angelica atropurpurea, 145, 166; 
Lyallii, 166 

Anthacanthus spinosus, 48 

Anthostomella longispora, 157 

Arachis hypogaea, 138 

Archer, W. Andrew, The morpho- 
logical development of Astero- 
sporium Hoffmanni, 220 

Armillaria mellea, 62, 131, 132, 197; 
putrida, 45 

Arthur, J. C., Fern rusts and their 
aecia, 245 

Asclepias incarnata, 164; syriaca, 
164, 169 

Ascobolus carneus, 8; Crouani, 146 

Ascochyta asteris, 98 
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Ascomycetes I., Studies in the mor- 
phology of the, The stroma and 
the compound fructification of the 
Dothideaceae and other groups, 
C. R. Orton, 49 

Ascophanus carneus, 8 

Aster vimineus, 141 

Asteridium dothideoides, 191 

Asterina acanthopoda, 188; ar- 
naudia, 184; aspidii, 182; camel- 
liae, 182, 183; carbonacea, 185, 
186; chrysophylli, 181, 183; cor- 
reacola, 185; dilabens, 181, 187, 
188; diplocarpa, 186, 187; dispar, 
180; drypetis, 180; elaeocarpi, 
185; fawcetti, 180; genipae, 180; 
guianensis, 182; hippocrateae, 
188; inaequalis, 180; ixonae, 182; 
megalospora, 183, 188; melasto- 
macearum, 186; miconiae, 181; 
miconicola, 182; myrciae, 186; 
nuda, 153; passifloricola, 183, 184; 
portoricensis, 185; psidii, 185; 
psychotriae, 185; punctiformis, 
186; racemosae, 182; schroeteri, 
186; sidicola, 181; solanicola, 184; 
spissa, 56; sydowiana, 184; tac- 
sonia, 183, 184; tetrazygiae, 183; 
theissenia, 187; transiens, 185; 
vagans, 180; versipoda, 188 

Asterinella cylindrotheca, 189; hip- 
peastri, 188; ixonae, 189; melas- 
tomacearum, 189; multilobata, 
189; phoradendri, 189 

Asterosporium Hoffmanni, 228, 229; 
The morphological development 
of, W. Andrew Archer, 220 

Atractilina, 175; Callicarpae, 175 

Auricularia Auricula, 119, 133; ni- 
grescens, 5, 12 

Aulographum cestri, 190; culmi- 
genum, 189 

Avena sativa, 125 


Baccharis halimifolia, 161 

Bacillus atrosepticus, 123 

Bacterium gummisudans, 99, 197; 
marginatum, 99; pelargonii, 40; 
tumefaciens, 24, 25, 26, 28 

Bactrospora integrispora, 8, 15 

Balansia Hypoxylon, 65 

Bathystomum amblyosporum, 56; 
circumcissum, 56 
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Beardslee, H. C., Notes on the scaly 
species of Hydnaceae, 255 

Betula papyrifera, 167 

Bifusella linearis, 150 

Bisby, G. R., Fungi from central 
Manitoba, 122 

Bjerkandera adusta, 97, 133 

Blechum Brownei, 10 

Boerhaavea erecta, 4 

Boletus cinnamomeus, 12; fasciatus, 
13; hemichrysus, 144; hydnoides, 
13; luteus, 44, 132; nigromargi- 
natus, 122; pavonius, 12; san- 
guineus, 13; scaber, 128 

Botryodiplodia compressa, 163 

Botryosphaeria melanops, 59 

Botrytis cinerea, 98, 197; Paeoniae, 
198; Rileyi, 173 

Bovista pila, 46; plumbea, 46 

Brachiaria platyphylla, 40 

Brassica oleracea gemmifera, 146 

Brodiaea Douglasii, 33 

Brunnichia cirrhoe, 136 

Bulgaria polymorpha, 85 

Burlingham, Gertrude S., Notes on 
species of Russula, 16 


Cajan Cajan, 12 

Callicarpa americana, 154,. 175 

Calocera corniculata, 133 

Calonectria ambigua, 285; gramini- 
cola, 285 

Calothyrium hippocrateae, 179; 
ingae, 179; psychotriae, 179 

Calvatia Bovista, 46, 144 

Camarosporium astericolum, 163; 
asterinum, 253; Magnoliae, 253 

Campanularius solidipes, 14 

Cantharellus aurantiacus, 128; um- 
bonatus, 128 

Carex aquatilis, 125; vesicaria, 125 

Carica Papaya, 10 

Cassia alata, 185 

Castanopsis chrysophylla, 155 

Catacauma biguttulatum, 62; fla- 
bellum, 80, 82, 83, 84, 86, 90; pal- 
micola, 5 

Caudella psidii, 179 

Cecropia adenopus, 106 

Celastrus scandens, 173 

Celtis occidentalis, 170 

Cenangium Abietis, 283 

Cercis canadensis, 138, 140 

Ceriomyces communis, 44; ferrugi- 
natus, 44; viscidus, 44 

Cercospora ampelopsidis, 140; an- 
tipus, 125; bliti, 139; cercidicola, 
140; chionea, 138; cruenta, 138; 
echinocystis, 138; graminum, 125; 

hemerocallis, 139; Ichthyome- 

thiae, 175; menispermi, 138; ne- 
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petae, 140; personata, 138; plan- 
taginella, 139; plantigenis, 139; 
psedericola, 139; pustulata, 140; 
subsessile, 125; viminei, 141; ze- 
brina, 125 

Cercosporina juncicola, 36, 197 

Cestrum laurifolium, 184; macro- 
phyllum, 184, 187 

Chaetochloa magna, 40 

Chamaedaphne calyculata, 167 

ee angustifolium, 126, 
1 

Chanterel aurantiacus, 45, 97; ciba- 
rius, 46; cinnabarinus, 46; di- 
chotomus, 97; floccosus, 45, 46; 
muscoides, 97 

Chenopodium hybridum, 165; lep- 
tophyllum, 157 

Chlorophyllum Molybdites, 115 

Chlorosplenium aeruginosum, 124 

Chromocreopsis bicolor, 5 

Chrysobalanus icaco, 186; pello- 
carpa, 186 

Cintractia Caricis, 125 

Cissus sicyoides, 10 

Cladosporium Paeoniae, 198; Sali- 
cis-sitchensis, 174 

Clavaria flava, 44, 46; Hypoxylon, 
7; ligula, 127; pistillaris, 44; pul- 
chra, 127; stricta, 127 

Claviceps microcephala, 66; purpu- 
rea, 61, 

Clethra alnifolia, 158, 164 

Clitocybe clavipes, 45; dealbata, 98; 
laccata, 128 

Clover rusts, Summary of investi- 
gations on, W. H. Davis, 203 

Clusia gundlachii, 184 

Clypeoporthella Brencklei, 253 

Coccoloba laurifolia, 178, 190; uvi- 
fera, 190 

Coccothrinax argentea, 5 

Coelosphaeria subconnata, 104 

Coleosporium (?) pallidulum, 11; 
Solidaginis, 98, 126 

Collection of Costa Rican fungi, A, 
Silence Rowlee, 115 

Colletotrichum fusarioides, 169; 
salmonicolor, 169; trillii, 141 

Collybia velutipes, 132 

Coltricia cinnamomea, 12; perennis, 
133; tomentosa, 97 

Coniosporium subcorticale, 173 

Coniothyrium Bartholomaei, 162; 
concentricum, 162 

Cookeina sulcipes, 120 

Coprinus armillaris, 12; ephemerus, 
12; micaceus, 128 

Cordia sulcata, 178 

Cordyceps militaris, 61, 67; Ro- 

bertsii, 53 
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Coriolopsis occidentalis, 117; ri- 
gida, 12 
Coriolus abietinus, 97; nigromar- 


ginatus, 12, 97; pavonius, 12; pin- 
situs, 12; prolificans, 97, 117; pu- 
bescens, 97 ; versicolor, 97 

Corticium arachnoideum, 127; gran- 
ulare, 131; laetum, 127; livido- 
caeruleum, 127; vagum, 64, 127 

Cortinarius alboviolaceus, 45; ar- 
millatus, 97; calochrous, 129 

Cortinellus rutilans, 45, 253; vac- 
cinus, 98 

Coronophora gregaria, 109 

Coryneum bicorne, 170; cinereum, 
171; thujinum, 171 

Crataegus Douglasii, 171 

Craterium leucocephalum, 123 

Creonectria grammicospora, 5; 
ochroleuca, 5 

Crepidotus herbarum, 129; mollis, 
97; rhizomorphus, 131; serotinus, 
97 

Cresentia cajute, 192 

Croton Astroites, 5 

Cryptomyces Pteridis, 86 

Cryptospora suffusa, 59 

Cucurbitaria Berberidis, 62; brevi- 
barbata, 104; callista, 108 

Cyathus triplex, 14 

Cylindrosporium acerinum, 164, 
165; brevispina, 171; Ceanothi, 
252; conservans, 172; consocia- 
tum, 165, 172; hiemale, 125; lu- 
tescens, 125; minor, 252; Nuttal- 
lii, 172; Urticae, 173 

Cynoglossum officinale, 160 

Cytodiplospora elymina, 253 

Cytospora platensis, 4 


Dacromyces aurantia, 96 

Daedalea amanitoides, 118; am- 
bigua, 38; confragosa, 97; unico- 
lor, 128 

Daldinia concentrica, 6, 120; 
scholzii, 6; vernicosa, 124 

Daleomyces, 240; Gardneri, 241 

Darluca Filum, 9 

Davis, W. H., Summary of inves- 
tigations on clover rusts, 203 

Dearness, John, New and _ note- 


Esch- 


worthy fungi, III, 143 
Decary, S., Prudence Mal Placée, 
43 


Dendrophoma Syringae, 160 
Dendrostilbe Ulmi, 175 
Dermatea dimorpha, 8, 14 
Diaporthe Berlesiana, 59; 
lata, 158; celastrina, 173; 
mia, 59; umbrina, 284 


binocu- 
leiphae- 


Diatrype disciformis, 54, 55, 58; 
Quercina, 54, 55 

Dichomera Clethrae, 164 

Didymaria Solani, 9 

Didymium squamulosum, 123 

Dimerosporium balsamicola, 153; 
spissum, 85; Tsugae, 153 

Ditopella fusispora, 111 

Dolicholus reticulatus, 12 

Dothichloe subnodosa, 87 

Dothidea_ Baccharidis, 154, 161; 
Crotonis, 5; fructigena, 67; gib- 
berulosa, 51; melanops, 54; puc- 
cinioides, 60; Ribesia, 54; Sam- 
buci, 60; typhina, 67; Ulmi, 67, 
87, 88 

Dothidella andiricola, 285; 
nopsidis, 155; fallax, 59 

Drosophila appendiculata, 45; Sto- 
rea, 45 


Casta- 


Echidnodella camphorae, 195; four- 
croyae, 195; melastomacearum, 
195; miconiae, 195; myrciae, 195; 
rondeletiae, 195 

Echidnodes bromeliae, 194; mam- 
meae, 194; stellatum, 194 

Echinocystis lobata, 138 

Eleutheromyces subulatus, 124 


Elfvingia megaloma, 97; tornata, 
118 

Elivingiella fasciata, 13; fomen- 
taria, 133 

Elymus canadensis, 78, 89; con- 


densatus, 33, 34; europeus, 73; in- 
novatus, 124; virginicus, 156, 157 
Endothia parasitica, 98; radicalis, 
59 
Englerulaster asperulispora, 188 
Enteridium Rozeanum, 123 
Entoloma Grayanum, 45 
Epichloe typhina, 54 
Epilobium angustifolium, 125 
Epithele hydnoides, 131 
Eriosphaeria alligata, 156 
Erysiphe graminis, 124; 
124 
Eucalyptus amygdalina, 201 
Eugenia buxifolia, 181 
I 
I 


polygoni, 


“uryachora Sedi, 60 
Sutypa aurantiicola, hi flavovirens, 
6; flavovirescens, 6; lata, 55 

Eutypella pt al ‘158; deusta, 
158; glandulosa, 158; microcarpa, 
158 

Evonymus atropurpureus, 136; ja- 
ponicus, 136 

Exidia arborea, 96; glandulosa, 127 

Factors influencing the infection of 
wheat by Tilletia Tritici and Til 
letia laevis, James A. Faris, 25 
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Fagus grandifolia, 221 

Falcata Pitcheri, 173 

Faris, James A., Factors influenc- 
ing the infection of wheat by Til- 
letia Tritici and Tilletia laevis, 
259 

Favolus canadensis, 128; Rhipid- 
ium, 13 

Fenestella suffusa, 59 

Fern rusts and their aecia, J. C. 
Arthur, 245 

Ficus elastica, 24, 26, 28 

Fimbristylis diphylla, 10 

Fistulina hepatica, 44 

Fitzpatrick, Harry Morton, The 
genus Fracchiaea, 101 

Flammula sapinea, 129 

Fomes fasciculatus, 131; fomenta- 
rius, 128; Laricis, 197; roseus, 97, 
197; ungulatus, 97, 133 

Fomitiporia prunicola, 96 

Fracchiaea, 101; affinis, 108; amer- 
icana, 104, 106; australis, 101, 
108; brevibarbata, 103, 104, 106; 
callista, 108; Candollei, 110; coni- 
ferarum, 112; Cordaeana, 110, 
111; cucurbitarioides, 104, 106; 
cucurbitarioides f. cecropiicola, 
105, f. eucalyptina, 104, f. Pini- 
insignis, 105, f. Quercus-sessili- 
florae, 105; eucalyptina, 103, 104, 
107; glomerata, 104, 106; hetero- 
genea, 101, 103, 104, 106, 107, 110; 
heterogenea f. Alni, 111, f. Salicis, 
112, v. aculeata, 105; introflexa, 
110; microspora, 102, 109; mori- 
carpa, 104; multiasca, 109; pau- 
ridia, 103, 104; rasa, 104; Romel- 
liana, 109; rostrata, 109; Saccar- 
diana, 111; subcongregata, 104, 
112; subconnata, 104; The genus, 
Harry Morton Fitzpatrick, 101 

Fragaria canadensis, 125 

Fumago vagans, 10 

Fungi, A collection of Costa Rican, 
Silence Rowlee, 115 

Fungi, Lake Placid, W. A. Murrill, 
96 

Fungi, III, New and noteworthy, 
John Dearness, 143 

Fungi, The larger British, W. A. 
Murrill, 42 

Fungi, Three new, William Albert 
Setchell, 240 

Fungi from central Manitoba, G. 
R. Bisby, 122 

Fuscoporia ferruginosa, 96 

Fusicladium depressum, 146, 166; 
radiosum, 125 


Galerula macromastes, 13 


Ganoderma _ subfornicatum, 118; 
subincrustatum, 118 

Garrett, A. O., The aecial stage of 
Puccinia Pattersoniana, 33 

Gaultheria procumbens, 159; shal- 
lon, 145, 159 

Geaster Hariotii, 14 

Genipa americana, 180 

Geopetalum abietinum, 97 

Geranium maculatum, 66 

Gibbera moricarpa, 104, 106, 107 

Gibberella Saubinetii, 280, 281 

Gloeophyllum hirsutum, 97;  stri- 
atum, 13 

Gloeosporia betulicola, 167 

Gloeosporium Betulae-papyriferae, 
167; Chamaedaphnis, 167; fusari- 
oides, 169; hysterioideum, 167; 
Lathami, 168; Moellereanum, 169; 
Osmaroniae, 168 

Glomerella cingulata, 169 

Gloniopsis guttulata, 9, 15 

Gomphidius nigricans, 45 

Gouania polygama, 11 

Grifola umbellata, 133 

Guepinia fissa, 119 

Guignardia Bidwellii, 229; piperi- 
cola, 6 

Gymnopilus penetrans, 97 

Gymnopus dryophilus, 45, 97; radi- 
catus, 45; velutipes, 97 

Gyromitra esculenta, 199 

Gyrophragmium Delilei, 133 

Gyroporus castaneus, 44 


Hammamelis virginiana, 171 

Hapalopilus gilvus, 13 

Haplosporella rhoina, 162 

Helianthus annuus, 12 

Helminthosporium catenarium, 38; 
cyclops, 38; dictyoides, 38; gigan- 
teum, 228; halodes, 38; leucosty- 
lum, 38; micropus, 38; mono- 
ceras, 38, 228; Oryzae, 283; ros- 
tratum, 38; siccans, 38; stena- 
crum, 38; stromatoideum, 174; 
teres, 228; triseptatum, 38; va- 
gans, 38 

Helotium citrinum, 96, 124 

Hemerocallis fulva, 139 

Hendersonia Grantii, 163; panici- 
cola, 253; Phragmitis, 163 

Hepialus virescens, 53 

Hercospora Tiliae, 59 

Heterosporium repandum, 10 

Hexagona floridana, 116; purpur- 
ascens, 116 

Hillia parasitica, 188 

Hippocratea volubilis, 179, 181 

Homostegia Piggotii, 57 

Hordeum jubatum, 126 
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Hyaloceras Hamamelidis, 171 

Hydnaceae, Notes on the scaly spe- 
cies of, H. C. Beardslee, 255 

Hydnum caeruleum, 128; connatum, 
128; cyathiforme, 128; discolor, 
118; guaranticum, 118; mirabile, 
128; repandum, 44, 128 

Hydrocybe conica, 45 

Hygrophorus hypothejus, 97; joz- 
zolus, 45 

Hymenochaete damaecornis, 119 

Hypholoma capnoides, 97; lateri- 
tium, 45; perplexum, 97, 132; sub- 
lateritium, 97 

Hypochnus servinus, 127; fumosus, 


Hypocrea rufa, 54 

Hypoderma brachysporum, 149, 234; 
deformans, 146, 148, 149; defor- 
mans f. contorta, 149; Desmazi- 
erii, 149; robustum f. latispora, 
ye lineare, 150, 234; sulcigena, 
14 


Hypodermella ampla, 152; Abietis- 
concoloris, 150; Laricis, 151; me- 
dusa, 152; macrospora, 151; mon- 
tivaga, 148, 151; nervisquia, 150; 
sulcigena, 151 

Hypomyces Lactifluorum, 284; ro- 
sellus, 5 

Hypoxylon annulatum, 6; cocci- 
neum, 88, 89; fuscum, 124; Glyc- 
yrrhiza, 7; multiforme, 124; pseu- 
dopachyloma, 6; rubiginosum, 6 

Hyptis capitata, 11 

Hysterium Calabash, 9, 15; pinastri, 
153; pulcherrimum, 31; pulicare, 
30, 32; rufulum, 9 

Hysterostomella discoidea, 70 


Ichthyomethia piscipula, 175 

Ilex maxima, 188 

Illinois, A new Hysterium from, L. 
R. Tehon and P. A. Young, 30 

Inga vera, 180 

Inocybe minima, 129 

Iresine elatior, 11 

Irpiciporus lacteus, 97 

Ixona ferrea, 182, 189 


Jacquemontia nodiflora, 12 

Jacquinia Barbasco, 7 

Juncus effusus, 36; effusus decip- 
iens, 197 


Kellermannia major, 163 
Laccaria laccata, 45, 97; ochropur- 


purea, 45 
Lactaria deliciosa, 45; grisea, 45; 


indigo, 45; ligniota, 45; maculata, 


45; ocellata, 97; parvus, 129; pi- 
perata, 45; plinthogala, 45; sub- 
dulcis, 45; theiogala, 97; trivialis, 
45; tormenosus, 129 

Lactuca scariola, 165 

Laetiporus sulphureus, 45, 133 

Lake Placid Fungi, W. A. Murrill, 
96 

Langeria resinosa, 192 

Lantana camara, 11 

Larix laricina, 153 

Ledum groenlandicum, 126 

Lembosia philodendri, 190, 191; 
portoricensis, 190; rapaneae, 191; 
rolliniae, 190; sclerolobii, 190; 
sepotae, 191; tenella, 190 

Lembosidium portoricense, 285 

Lentinellus cornucopioides, 14 

Lentinus cochleatus, 14; crinitus, 
13, 116; flaccidus, 13; hirtus, 13; 
strigosus, 116, 133; subscyphoides, 
116; velutinus, 13 

Lentodiellum concavum, 115 

Lenzites betulina, 128; saepiaria, 
128 

Leonotis nepetaefolia, 9, 11 

Leontodon Taraxacum, 125 

Leotia lubrica, 45 

Lepiota amianthina, 98; naucina, 
45; procera, 43, 143 

Lepista graveolens, 143; personata, 


Leprieurina Winteriana, 71 

Leptostromella Panici, 166; sep- 
torioides, 166 

Leptothyrella Lathami, 166; Ro- 
biniae, 166 

Leptothyrium brunnichiae, 136; 
Chenopodii, 165; dryinum, 137; 
Lactucae, 165; Smilacis, 165; vul- 
gare, 136 

Levine, Michael, Studies on plant 
cancers—VI. Further studies on 
the behavior of crown gall on 
the rubber plant, Ficus elastica, 
24 

Libocedrus decurrens, 153 

Lichen atratus, 8 

Lizonia Jacquiniae, 7 

Lonicera glaucescens, 125 

Lophiostoma Elymi, 157 

Lophium mytilinellum, 124 

Lophodermella montivaga, 151 

Lophodermium Abietis, 153; Abi- 
etis-concoloris, 151; amplumi, 
152; Cupressi-thyoides, 153; gil- 
vum, 152; juniperinum, 153; lari- 
cinum, 153; lineare, 146; pinastri, 
124, 146, 153; Thuyae, 153 

Lycoperdon cepaeforme, 129; cru- 
ciatum, 46; epidendron, 96; gem- 
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matum, 46, 96; giganteum, 133; 


spadiceum, 129 


MacOwaniella congesta, 85 

Macrophoma Oenotherae-biennis, 
160; ulmicola, 160 

Malus Malus, 158 

Mammea americana, 195 

Mangifera indica, 4, 10 

Manitoba, Fungi from central, G. 
R. Bisby, 122 

Marasmius caryophylleus, 45; ore- 
ades, 97; rotula, 97; scorodonius, 
133 

Massaria polycarpa, 56; 
stroma, 56 

Meibomia paniculata, 176 

Meinecke, E. P., The European 
mistletoe, 41 

Melampsora Bigelowii, 126 

Melampsoropsis ledicola, 126 

Melanconis stilbostoma, 59 

Melanoleuca dichropus, 13; mela- 
leuca, 133; Russula, 253 

Meliolidium portoricense, 285 

Meliola asterinoides, 4; Cookeana, 
154 

Melogramma Bulliardi, 54; gastri- 
num, 54; rubricosum, 54 

Melophia Eugeniae, 9 

Menispermum canadense, 138 

Merulius niveus, 128; pilosus, 128; 
tremellosus, 96 

Miconia guianensis, 182; impetio- 
laris, 182, 187, 192; laevigata, 183, 
193, 194, 195; macrophylla, 191; 
prasiana, 191; racemosa, 181, 182, 
187, 191; religinosa, 196; sinte- 
nisii, 182; splendens, 183, 191; 
thomasiana, 181 

Micropeltidium monense, 285; por- 
toricense, 285 


rhodo- 


Microthyrium  calophylli, 179; 
Thuyae, 154 

Mimosa ceratonia, 12 

Mistletoe, The European, E. P. 


Meinecke, 41 

Moldavica parviflora, 145 

Mollisia Angelicae, 145 

Monodelphus illudens, 45 

Monospermella portoricensis, 285 

Morenoella calemi, 192; cestri, 192; 
decalvans, 192, 193; dothideoides, 
191, 192; giganteae, 194; langer- 
iae, 192; melastomacearum, 194; 
miconiae, 191; miconicola, 191; 
portoricensis, 193, 285; pothodei, 
193; psychotriae, 194 

Murrill, W. A., Lake Placid fungi, 
96; The larger British fungi, 42; 
Woodstock fungi, 44 


Mycena gloiocyanea, 45 

Mycenastrum corium, 145 

Mycological notes for 1921-22, L. 
O. Overholts, 233 

Mycosphaerella Chenopodii, 157 

Myrcia splendens, 186, 195 

Myriostoma coliforme, 144 

Myxosporium alboluteum, 168; 
fumosum, 169; Oenotherae, 169; 
stellatum, 169; Tiliae, 169 

Naucoria pediades, 129; popularis, 
13; semiorbicularis, 253 

Naumburgia thyrsiflora, 127 

Nectandra coriacea, 5 

Nectria cinnabarina, 124; episphae- 
ria, 5; grammicospora, 5; setosa, 
5; suffulta, 5; tucumanensis, 121; 
vulgaris, 5 

Nemopanthes mucronata, 174 

Nepeta cataria, 140 

New and noteworthy fungi—III, 
John Dearness, 143 

New Hysterium from Illinois, L. R. 
Tehon and P. A. Young, 30 

Niptera subiculata, 8 

Nitschkia pauridia, 104; 
nata, 104 

Notes, Mycological, for 1921-22, L. 
O. Overholts, 233 

Notes on species of Russula, Ger- 
trude S. Burlingham, 16 

Notes on the parasitic fungi of IIli- 
nois, L. R. Tehon, 135 

Notes on the scaly species of Hyd- 
naceae, H. C. Beardslee, 255 

Nummularia Bulliardi, 55; discreta, 
158; dura, 7; Glycyrrhiza, 7; re- 
panda, 7 

Nyssa sylvatica, 137 


subcon- 


Ocotea leucoxylon, 193 

Oenothera biennis, 160, 169 

Oidium Cyparissiae, 10 

Omphalia campanella, 133 

Omphalopsis campanella, 45, 97; 
fibula, 45 

Opuntia echinocarpa, 156 

Orton, C. R., Studies in the mor- 
phology of the Ascomycetes, I. 
The stroma and the compound 
fructification of the Dothideaceae 
and other groups, 49 

Osmaronia cerasiformis, 

Otthia hypoxyloides, 7 

Overholts, L. O., Mycological notes 
for 1921-22, 233 

Oxalis stricta, 155 

Padus virginiana, 125 

Palawaniella Eucleae, 85 


168, 172 
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Panaeolus phalenarum, 14; solidi- 
pes, 129 

Panicum adspersum, 47; bulbosum, 
47; hians, 166 

Panus Troglodytes, 13 

Parasitic fungi of Illinois, Notes 
on the, L. R. Tehon, 135 

Parmularia javanica, 71 

Passiflora multiflora, 184; rubra, 
183; sexflora, 184 

Patellaria atrata, 8 

Paxillus involutus, 97 

Penicillium decumbens, 37; expan- 
sum, 37; vermiculatum, 62 

Peniophora glebulosa, 127; sub- 
alutacea, 127 

Peronospora Lophanthi v. Molda- 
vicae, 145 

Pestalozzia camptosperma, 170 

Petrakiella insignis, 252 

Peziza nigrescens, 12; vesiculosa, 
124 

Phacidium Gaultheriae, 145; Ilicis, 
55 

Phaeolus sistotremoides, 45 

Phleospora curvispora, 164, 165, 172 

Phleum pratense, 124 

Pholiota adiposa, 46; squarrosa, 
132, 133 

Phoma Akebiae, 159; Cynoglossi, 
160; lathyrina, 9; Leonotidis, 9; 
spermoides, 160; thalactrina, 160 

Phomopsis Brencklei, 253; juniper- 
ovora, 235 

Phragmidium Rosae-acicularis, 126 

Phragmopeltis Phragmitis, 167 

Phyllachora amphidyma, 59; Bromi, 
59: Crotonis, 5; graminis, 5, 51, 
59, 72, 73, 76, 78, 79, 82, 83, 89, 
90, 91; Junci, 60; melanoplaca, 
60; Nectandrae, 5; orbicularis, 
285; oxalina, 155; Poae, 59; punc- 
tiformis, 59; serjaniicola, 5 

Phyllosticta asteris, 98; Caricis, 
125; castanicola, 155; confertis- 
sima, 238; cruenta, 159; Gaul- 
theriae, 159; minutissima, 172 

Phyllostictina carpogena, 40 

Physalospora Andirae, 7; erratica, 
157 

Phytophthora cinnamoni, 36 

Picea Engelmanni, 153; mariana, 
126 

Piggota depressa, 166 

Pilosace tricholepis, 14 

Pinus austriaca, 152; Banksiana, 
124, 152; contorta, 149, 150, 151, 
152; edulis, 150; flexilis, 151; in- 
signis, 106; Jeffreyi, 152; mono- 
phylla, 149; monticola, 150, 174; 
Murrayana, 171; ponderosa, 150, 


152, 236; silvestris, 152, 236; 
Strobus, 144, 149, 150, 233, 234, 
236, 237 

Piper medium, 6, 10 

Piptoporus suberosus, 46 

Pirostoma nyssae, 137 

Plant cancers, studies on—VI. 
Further studies on the behavior 
of crown gall on the rubber 
plant, Ficus elastica, Michael 
Levine, 24 

Plantago lanceolata, 139; major, 
139; rugelii, 139 

Plantanus occidentalis, 32 

Plathypena scabra, 173 

Pleurage arachnoidea, 6 

Pleurostoma Candollei, 

Pleurotus ostreatus, 13: 
143; ulmarius, 132 

Plowrightia Mezerei, 60 

Poa pratensis, 124-126 

Podospora arachnoidea, 6 

Pogonomyces hydnoides, 13, 117 

Poikiloderma bufonium, 55 

Polygonatum biflorum, 159 

Polyporus betulinus, 128; biformis, 
128; caesius, 128; diabolicus, 117; 
fornicatus, 14; hirtellus, 12; in- 
crustatus, 14; lucidus, 14; ob- 
lectans, 12; pargamenus, 128; 
picipes, 133; pinsitus, 12; Poly- 
porus, 97; pubescens, 128 ; Schwei- 
nitzii, 197; Spraguei, 37; sub- 
elegans, 13; tulipiferus, 128; velu- 
tinus, 14 

Polystigma rubrum, 54 

Polythrincium trifolii, 125 

Populus alba, 201; Sargentii, 158, 
168; tremuloides, 125 

Porodaedalea Pini, 97 

Poronia punctata, 54 

Porto Rico, The Microthyriaceae 
of, Ruth W. Ryan, 177 

Prillieuxiana Winteriana, 71 

Prosopis juliflora, 162 

Protothyrium Salvadorae, 70 

Prudence Mal Placée, S. Decary, 43 

Prunulus Leaianus, 45 

Prunus demissa, 173; pennsylva- 
nica, 125 

Psalliota campestris, 43 

Psedera quinquefolia, 139 

Pseudodimerium meliolicolum, 253 

Pseudomonas Phaseoli, 123 

Pseudotsuga taxifolia, 37, 148 

Pseudovalsa lanciformis, 59 

Psidium guajava, 179, 185 

Psychotria pubescens, 185 

Pteris aquilina, 80, 86 

Puccinia Blechi, 10; crassipes, 10; 


epiphylla, 126; esclavensis, 11, 47; 


10 


1 
3; sapidus, 
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graminis, 126, 245; 
Grossulariae, 127; Helianthi- 
mollis, 127; heterospora, 11; Hu- 
beri, 47; Hyptidis, 11; impedita, 
11; invaginata, 11; Ipomoeae- 
panduranae, 100; Lantanae, 11; 
leonotidicola, 11; Leonotidis, 11; 
lysimachiata, 127; macropoda, 11; 
Moreniana, 33; obliqua, 11; opu- 
lenta, 11; Pattersoniana, 33, 34, 
35, The aecial stage of, A. O. 
Garrett, 33; Raunkiaerii, 10, 11; 
Scleriae, 11; Synedrellae, 9, 11; 
Urbaniana, 11; urticata, 127; 
Xanthii, 245 

Pucciniastrum arcticum, 127; 
tulatum, 127 

Pucciniopsis Caricae, 10 

Pucciniosira pallidula, 11; 
umphettae, 11 

Puiggarina Ichnanthi, 285 

Pycnoporus cinnabarinus, 133; 
guineus, 13, 117 

Pyropolyporus igniarius, 96 


gigantea, 126; 


pus- 
Tri- 


San- 


Quaternaria Persoonii, 54, 55 
Quercus rubra, 144;  sessiliflora, 
106; stellata, 168; velutina, 169 


Radicula palustris, 165 

Ramularia punctiformis, 1 
raxaci, 125; Tulasnei, 1 
gaureae, 141 

Ramurita cocculus, 189 

Ravenelia Caesalpiniae, 12; 
vensii, 12 

Rhabdocline Pseudotsugae, 148 

Rhipidocarpon javanicum, 71 

Rhizoctonia Solani, 64, 125; 
parum, 99 

Rhizopus nigricans, 124 

Rhopalidium cercosporelloides, 170 

Rhopographus filicinus, 60, 62, 63, 
90; nucleatus, 156 

Rhus glabra, 162: Toxicodendron, 
163 

Rhytidophyllum auriculatum, 182 

Rhytisma acerinum, 131; salicinum, 
124 

Ricinus communis, 66 

Rigidoporus surinamensis, 117 

Rivina humulis, 11 


;. a 
: vir- 


Ste- 


tuli- 


Robinia Pseudo-Acacia, 166; vis- 
cosa, 201 

Rosa acicularis, 126 

Rosellinia Bresadolae, 7; ligniaria, 


156; melaleuca, 7; subiculata, 7, 


Rostkovites granulatus, 45 
Rostrupia Scleriae, 11 


XVI 293 


Rowlee, Silence, A collection of 
Costa Rican fungi, 115 

Rubus triflorus, 127 

Ruppia maritima, 243 

Russula, 16; affinis, 22; alcalini- 
cola, 18; atropurpurea, 20, 21; 
aurantialutea, 17, 18; basifurcata, 


18; bifida, 45; Burkei, 21; cha- 
maeolentinus, 129; chlorinosma, 
22; cinerascens, 21; corallina, 


20; crustosa, 23; Davisii, 17; 
delica, 45; dura, 17, 19; emetica, 
45, 97, 129; foetens, 21, 45; fu- 
cosa, 20; graminicolor, 129; gran- 
ulata, 22: Kellyi, 17; lepida, 16; 
magnifica, 17; Mariae, 45; Notes 
on species of, Gertrude S. Bur- 
lingham, 16; obscura, 21, 45; 
operta, 18; pulchra, 21; pusilla, 
19; redolens, 17; rubescens, 21; 
secreta, 17; subtilis, 20; subusta, 
45; ventricosipes, 16 

Rusts, Fern, and their aecia, J. C. 
Arthur, 245 

Ryan, Ruth W., The Microthyri- 
aceae of Porto Rico, 177 


Salix sitchensis, 174 
Salmea scandens, 48 
Salvia coccinea, 11 


Sarcodon fennicus, 257, 258; fuli- 
gineo-violaceus, 258; ’imbricatus, 
255, 256, 257; laevigatus, 257; 
subsquamosus, 255, 257; Under- 
woodii, 258 

Sassafras variifolium, 137 

Schizoparme straminea, 40 

Schizophyllum alneum, 14; com- 


14, 39; multifidum, 14 

Schizoxylon Berkeleyanum, 160 

Scirrhia rimosa, 60, 86, 90 

Scleria pterota, 11 

Sclerotinia Ancupariae, 64; bacca- 
rum, 64; cinerea, 64, 65, 86; fruc- 
tigena, 64, 65, 67, 86; Geranii, 65, 
66; intermedia, 284; Libertiana, 
65, 66, 86; megalospora, 64; minor, 
65, 66; Oxycocci, 64; Padi, 64; 
Ricini, 39, 66; sclerotiorum, 65, 
86; Vaccinii, 64, 66, 86 

Sclerotiopsis concava, 40 

Sclerotium cepivorum, 284;  tuli- 
parum, 99; vulgatum, 10 


mune, 


Scoleconectria balsamea, 236; scole- 
cospora, 236 
Scolecopeltella microcarpa, 285; 


portoricensis, 285 
Scolecopeltis pachyasca, 285; 

toricensis, 285 
Scolecosporium pedicillatum, 170 


por- 
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Seaver, Fred J., Additions to the 
rust flora of the West Indies, 46; 
The fungus flora of St. Thomas, 1 

Septobasidium pinicola, 233 

Septogloeum Celtidis, 170; 
lii, 172 

Septoria alnifolia, 125; asclepiadi- 
cola, 164; atropurpurei, 135; cal- 
listephi, 98; caricis, 125; circinata, 
164, 172; curvispora, 164; euony- 
mi, 136; Paeoniae berolinensis, 
198; Radiculae, 165; Ribis, 125; 
salicina, 125; semi-circularis, 
136; spiculispora, 136 

Serjania polyphylla, 5 


Nuttal- 


Setchell, William Albert, Three 
new fungi, 240 
Seynesia coccolobae, 178; cordiae, 


Smilax rotundifolia, 166 

Solanum rugosum, 181 

Solidago multiradiata, 126 
Spathularia clavata, 124 
Sphacelotheca cruenta, 278; Sorghi, 


Sphaeria annulata, 6; botryosa, 
106, 112; brevibarbata, 104, 106; 
callista, 108; concentrica, 6; epi- 
sphaeria, 5; Eschscholzii, 6; Fi- 
lum, 9; flabella, 80; flavovires- 
cens, 6; gibberulosa, 56; graminis, 
5, 73; introflexa, 110; militaris, 
53; ochroleuca, 5; pauridia, 104, 
106; polycocca, 110; rasa, 104, 
106; repanda, 7; rosella, 5; rubi- 
ginosa, 6; subcongregata, 104, 
106, 107; subconnata, 104, 106; 
subconvexa, 104; subiculata, 7 

Sphaerophoma Brencklei, 253 

Sphaeropsis Akebiae, 161; Amelan- 
chieris, 161; baccharidicola, 161; 
Prosopodis, 161; Tecomae, 162; 
ulmicola, 131; visci, 42 

Sphaerostilbe hypocreoides, 6; in- 
termedia, 6, 10 

Spiraea corymbosa, 170; 
170 

Sporormia intermedia, 6 

St. Thomas, The fungus flora of, 
Fred J. Seaver, 1 

Steganosporium fenestratum, 164 

Stemonitis Morgani, 4; splendens, 


Menziesii, 


Stereum australe, 119; decolorans, 


119; fasciatum, 127; hirsutum, 
133; ochraceoflavum, 127; pur- 
pureum; rufum, 127; rugosiuscu- 
lum, 127 


Stevensula monensis, 285 
Stictis ocellata, 55, 86 
Stictosphaeria Hoffmani, 55 
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Stigmella Nemopanthis, 174 
Stilbella Heveae, 10 
Stilbocrea hypocreoides, 6 
Stilbospora asterospora, 220 
Stilbum Heveae, 10; Karstenii, 10 
Strobilomyces strobilaceus, 133 
Stropharia melanosperma, 253 
Studies in the morphology of the 
Ascomycetes, I. The stroma and 
the compound fructification of 
the Dothideaceae and _ other 
groups, C. R. Orton, 49 
Studies on plant cancers—VI. Fur- 
ther studies on the behavior of 
crown gall on the rubber plant, 
Ficus elastica, Michael Levine, 24 
Summary of investigations on clo- 
ver rusts, W. H. Davis, 203 
Synchytrium endobioticum, 41 
Synedrella nodiflora, 11 
Synsphaeria parallela f. 
stigmoides, 110, 111 
Syringa vulgaris, 161 


acantho- 


Tapinia lamellosa, 45 

Tecoma radicans, 162 

Tehon, L. R., Notes on the para- 
sitic fungi of Illinois, 135 

Tehon, L. R., and Young, P.A., A 
new Hysterium from Illinois, 30 

Teichospora mammoides, 156 

Tetrazygia elaeagnoides, 181, 183 

Thaxteriella corticola, 253 

Thecaphora Ruppiae, 243 

Thelephora caryophyllea, 127; 
bacea, 127; palmata, 133; 
restris, 127 

Thielavia basicolor, 228 

Three new fungi, William Albert 
Setchell, 240 

Thuja occidentalis, 235; 
235; plicata, 154, 171 

Tilia americana, 169 

Tilletia laevis, 259-281 ; Tritici, 259- 
281 


inty- 
ter- 


orientalis, 


Tilletia Tritici and Tilletia laevis, 
Factors influencing the infection 
of wheat by, James A. Faris, 259 

Torrubia coccigena, 54 

Tournefortia laurifolia, 180 

Toxosporium camptospermum, 170 

Trachysphaera fructigena, 130 

Trametes carnea, 128; gallica, 201; 
hispida, 128; Pini, 197 ; rigida, 12 

Tremella lutescens, 127; mesenter- 
ica, 127 

Trichomerium portoricense, 285 

Trichosporium falcata, 173; pini- 
colum, 174 

Trichothyrium fimbriatum, 70, 85 

Trifolium hybridum, 203, 205, 210, 
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211, 214, 218; incarnatum, 210; 
medium, 203, 218; pratense, 203, 
205, 208, 210, 211, 215, 216, 218; 
repens, 125, 203, 205, 206, 207, 210, 
211, 218 

Trillium recurvatum, 141 

Tryblidium rufulum, 9 

Tsuga canadensis, 174, 235; hetero- 
phylla, 37, 154 

Tubercularia vulgaris, 124 

Tuberculina flavogranulata, 
persicina, 10 

Tympanopsis euomphala, 110 

Tyromyces chioneus, 97 


176; 


Ulmus americana, 175, 238; fulva, 
238 

Uredinopsis Osmundae, 247, 248 

Uredo Commelinae, 12; Hyptidis, 
11; Leonotidis, 11 

Uromyces Anthacanthi, 47; Brodi- 
aeae, 33; Caesalpiniae, 12; Doli- 
choli, 12; gemmatus, 12; Hedy- 
sari-paniculata, 176; Hybridi, 214, 
216, 218; Salmeae, 48; Trifolii, 
208, 215, 216, 218; Trifolii-re- 
pentis, 204, 206, 207, 215, 218 

Urtica Lyallii, 173 


Ustilago Fimbristylis, 10; 
125; Lorentziana, 126 
Ustulina vulgaris, 7, 54 


Vaginata agglutinata, 45; farinosa, 
45 


Valota insularis, 11, 47 
Valsaria viticola, 158 
Venenarius phalloides, 45 
Vermicularia zingibereae, 37 
Viburnum dentatum, 235 
Vigna sinensis, 138 

Viscum album, 41 

Vitis vulpina, 158 

Volutella Buxi, 237 


West Indies, Additions to the rust 
flora of the, Fred J. Seaver, 46 
Woodstock fungi, W. A. Murrill, 44 

Wynnea americana, 236 


Xylaria appendiculata, 7; Hypoxy- 
lon, 7; poculiformis, 120; poly- 
morpha, 54, 120; sessilis, 8; sub- 
torulosa, 8 


Young, P. A., and Tehon, L. R., A 
new Hysterium from Illinois, 30 
Yucca Whipplei, 162, 163 











